 Abstract-Tomato residue and yard waste were used as substrate for vermicompost production. These two organic wastes were suitable for feeding Eudrilus eugeniae. E. eugeniae was cultivated under four feeding conditions; control (no organic waste added), adding tomato residue, adding grass waste and adding tomato and grass. Vermicomposts from all conditions provided major nutrients (N, P, K) higher than the standard of organic fertilizer. All vermicomposts were applied to Chinese cabbage and zinnia. The results showed that all formula of vermicomposts supported crop plants as good as chemical fertilizer. Vermicomposts may benefits both economical and environmental purposes.
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I. INTRODUCTION
Greenhouse gas emission is a global problem which most countries have been concerned. Approximately 85% of solid waste includes food leftovers, rotting fruits, vegetables, leaves, crop residues, animal excreta and bones, which could be recycled [1] . Solid waste disposal on land is the most common method for managing municipal solid wastes in developing countries. The disposal of solid waste can either be performed in good sanitary condition like sanitary landfill or improper manner such as open dumping. In many developing countries, the latter could become predominant mode of operation due to limitation of budget, technical knowledge or awareness of their environmental impact such as leachate and gas formation [2] . In term of gaseous pollution, the decomposition of organic solid wastes at solid waste disposal site cause of landfill gas formation which mainly composed of methane and carbon dioxide. Methane was released higher in developing countries as paddle field cultivation and other decomposition of agricultural wastes. In order to minimize methane emission, methane was used in power plant in many developed countries. However, the green technology is rather limited in developing countries due Manuscript received May 15, 2013; revised July 13, 2013. to financial constraints. As an alternative option, natural methane oxidation reaction in landfill cover soil could be used to help reducing methane emission from these waste disposal activities [3] . Reduction of carbon emission from many food processing factories was also focused. Thailand can produce both fresh and processing tomatoes 1.1 tonnes per year from 54,400,000 m 2 [4] . The tomato wastes from the production and processing of tomatoes were 1,900 to 2,890 tons per year [5] . Tomato wastes were generally open dumped and used as animal feed and biogas production material [6] . Yard waste from trimming was produced in large volume every week. Most of yard waste was grass and usually was dumped in open field. This waste management was also released many greenhouse gasses emission such as CO 2 , CH 4 and N 2 O by decomposition during open dumping. Eudrilus eugeniae is an appropriate vermicomposting earthworm that could decompose various organic wastes even acidic waste from pineapple [7] . The vermicompost contains plant-available nutrients, organic matter, organic amendment and soil conditioner. In general, vermicomposts offered wide range of nutrients such as total N (0.36 -4 %) total P (0.13 -4.37 %) and total K (0.22 -3.74 %) [8] , [9] .
Utilization of tomato wastes in vermicompost was studied for wastes reduction and value adding of tomato waste. The optimum condition in vermicompost production by using tomato waste and grass to feed Eudrilus eugeniae was conducted. Vermicompost was used as fertilizer in Chinese cabbage (Brassica chinensis) and Zinnia (Zinnia violacea Cav.) planting compared with chemical fertilizer. The plant physical appearances were also investigated.
II. MATERIAL AND METHODS

A. Preparation Earthworms Habitat
The earthworms were cultured in 4 layer plastic drawers. Each drawer was 32 cm  38 cm  18 cm in width, length and depth. The 6-small holes (0.5 cm for diameter) were drilled at the top of the first drawer for ventilation and bottom of the first and third for draining and humidity control. Earthworms were cultured in only the first and the third drawers and the second and forth drawers were used as liquid collector. The first and third drawers were painted with surfactant at the rim of drawer to protect earthworm escape. The drawers were placed in the indoor and good ventilation. The humidity in each drawer was controlled at 60% by spraying water. Dried dairy cow dung was collected and used as bedding. It was soaked in tap water for 3 hours and air dry on plastic sieve for 3 hours before filling in each drawer for 9 cm depth as bedding [10] .
B. Waste Preparation
In this study, three types of earthworm feed, tomato residue, grass and tomato residue mix with grass, were compared. Tomato residue from tomato processing was daily collected from Maechuy tomato processing factory from trimming process. Tomato residue was chopped into small pieces (1 cm per piece) before feeding on the bedding. Yard waste from field cutting in Kasetsart University, Kamphaeng Saen campus was weekly collected and selected only grass for feeding earthworm. Fresh wastes were fed every 5 days for each condition. Mixed tomato and grass were one by one proportion.
C. Earthworm Cultivation
The 6 month old earthworms were selected. The length, thickness and body weight were measured. The pH and moisture content were daily recorded. Ninety eight earthworms were cultivated in each drawers (the first and third drawers) [10] . The experiments were varied the wastes for 4 conditions. The control condition was not fed any waste and let the earthworm live in bedding. Wastes were fed every 5 day with total mass of 490 g. per time. The tomato waste was fed for 490 g in the second condition and the grass waste was fed for 490 g in the third condition. The last condition, the mixed waste of 245 g. of tomato waste and 245 g. of grass was fed. Each condition was repeated for three times.
D. Vermicompost Performance Test
The vermicompost performance was investigated in Chinese cabbage and (Brassica chinensis) and Zinnia (Zinnia violacea Cav.). Both plant seeds were planted in 10 cm of diameter pot with 4 kg of Kamphaeng Saen soil per pot and was watered by 100-ml tap water every day. The experiment has 4 conditions: (1) vermicompost from tomato, (2) vermicompost from grass, (3) vermicompost from tomato+grass and (4) chemical fertilizer (15-15-15 of N-P-K formula). Vermicompost was applied by 500 g every 10 days after seed germination in condition 1, 2 and 3. In the 4 th condition, chemical fertilizer was applied by 20 g every 10 days after seed germination [11] . Each condition was repeated for three times. All plants were cultivated in nursery with 50% of actual light intensity. After 56 day of plant cultivation, these plants were harvested.
E. Analytical Method
The bedding pH was daily measured by using thermometer at 5 cm depth. After 45 days, the vermicompost was analyzed for macronutrients, nitrogen, phosphorus and potassium. Nitrogen was analyzed using Kjeldahl method [12] . Potassium was analyzed using Olsen method [13] . Phosphorus was analyzed using Bray I and Bray II method [14] . All earthworms were measured for length, thickness and body weight. All plants were weekly measured for leave number, stem diameter and plant height.
F. Statistical Analysis
All statistical analyses were performed using SPSS 16.0 by SPSS Inc. In all cases, significance was defined by P0.05. Test of difference between earthworm feed conditions and between fertilizer performance were tested using a completely randomized design (CRD) analysis of variance (ANOVA) with a posterior LSD.
III. RESULTS AND DISCUSSION
A. Earthworm Appearance
After 45 days of experiments, pH of bed in each condition was not different . The pH range of all conditions were 7-8 which were same range of previous reports [10] , [15] . This pH was suggested as the optimum condition for Eudrilus eugeniae growth [10] . The earthworms thickness was highest in feeding with grass significantly (Fig. 2) . The thickness was depend on earthworm age. The young earthworm showed smaller thickness than old earthworm [10] . During 45 days of cultivation, presence of the young earthworm may because of they were offspring of the initial earthworms. The longest earthworm was found in feeding with tomato, grass and tomato+grass (Fig. 3) . This may results of additional nutrient from tomato and grass that promote the length of earthworm significantly. Earthworm weight with organic waste mixed was higher than control and the weight was highest in feeding with grass significantly (Fig. 4) . 
B. Vermicompost Quality
Nitrogen, phosphorus and potassium in all vermicompost in this study showed the higher value than standard of organic fertilizer (Table I) [11] . Nitrogen and phosphorus content in vermicompost from waste feeding was significantly higher than control condition. The highest N and P content were found in vermicompost from tomato+grass feeding. While potassium was low in vermicompost from grass and tomato+grass.
Vermicompost production using Eudrilus eugeniae under 30 o C condition provided higher macronutrient than under 20 o C condition. Comparing with vermicompost production from various wastes, agricultural waste such as tomato residue and yard waste gave higher nitrogen content than biodigest slurry, pressmud, cowdung combined with weed. While phosphorus and potassium content were similar. The nutrient content in vermicompost varied due to different kind of input materials used [16] . 
C. Vermicompost Performance
Chinese cabbage and zinnia was planted for 56 days. In Chinese cabbage, chemical fertilizer gave the higher quality in number of leave and stem diameter than vermicompost significantly (Table II) . Plant height was not significantly different in all fertilizer types. All formula of vermicompost showed the similar result of Chinese cabbage growth. The color of Chinese cabbage was not significantly different in all type of fertilizers. The interference from insects, worms and diseases were not found. In zinnia, chemical fertilizer also gave the higher quality in number of leave than vermicompost significantly while plant stem diameter was not difference (Table III) . Plant height was significantly different in all fertilizer types. Plant with chemical fertilizer application had shown the highest plant height, followed by vermicompost from tomato, grass, control and tomato+grass, respectively. All fertilizer had shown nonsignificant difference performance on stem diameter. In day 3-7, zinnia was interfered by ants but there was not any interference after 10 days of cultivation. 
IV. CONCLUSION
Waste from tomato processing and yard waste especially grass could be used for vermicompost production and provide the high quality vermicompost than the organic fertilizer standard. The physical condition such as pH could promote earthworms growth until they could lay egg and produced new generation. Edible plant, Chinese cabbage showed the satisfaction appearance after vermicompost was applied. The results in flower plants zinnia were also at satisfied level. Application of vermicompost was studied in various plants such as rice, legume, marigold, upland cress, radish, tomato and strawberry [16] - [20] . The result showed that plant yield was not different when compared with conventional fertilizer and sustained soil heath. Furthermore, utilization of organic waste for vermicompost production may able to reduce organic waste, GHG emission and increase the income for farmers.
